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Abstract. ESO422-G028 denotes the very center cD-galaxy of the
giant radio source B0503-286 (Saripalli et al. 1986, Subrahmanya &
Hunstead, 1986). The angular extent of the associated radio structure
is about 42.′4, which corresponds to a linear size of 1.89Mpc (with ΩM =
0.27, ΩΛ = 0.73, and H0 = 71 km s−1Mpc−1). Here we present new high-
frequency total-power and polarization radio maps obtained with the
Effelsberg 100-m dish. In addition, we correlate the radio data with
optical and X-ray observations to investigate the physical conditions of
both, the host galaxy and the extended structure.
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1. HOST GALAXY
The giant radio galaxy (GRG) B0503-286 is hosted by a massive
galaxy ESO422-G028 which has a redshift of 0.0381. The galaxy
has a mean size of about 60 kpc and is the largest member of a poor
galaxy cluster. Its optical apparent B and R magnitudes (taken from
the Lyon-Meudon Extragalactic Data Base) are 14.m62 and 13.m01,
respectively. Trifalenkov (1994) found that the galaxy contains a
huge (106 − 107M⊙) amount of warm (35–50K) dust. Veron-Cetty
& Veron (2000) found that the nucleus of ESO422-G028 has a low
luminosity and hence classified this galaxy as a LINER type. A
low-resolution optical spectrum taken by Subrahmanya & Hunstead
(1986) and by Saripalli et al. (1986) does not show any Hβ and [OIII]
emission lines, both are typical for powerful radio galaxies.
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Fig. 1. Radio maps of the source B0503-286 at λ6.3 cm. a: Total inten-
sity contours of 1,
√
2, 2, ...,
√
2
7 × 10mJy/beam. b: Magnetic field
B–vectors, with their length proportional to the polarized intensity, super-
imposed with 5 and 80mJy/beam total intensity contours. c: Linearly
polarized intensity contours of 3 and 12mJy/beam, with the vectors of the
fractional linear polarization superimposed. The scales of the polarization
vectors are indicated by the bars and the beam size by the circles in the
lower corners of the maps.
2. HIGH FREQUENCY RADIO EMISSION
The radio source B0503-286 consists of a weak core-jet struc-
ture (S1.4GHz ∼ 12mJy), well visible in the NVSS map (Condon et al.
1998), as well as of two prominent radio lobes elongated north-south
(S1.4GHz ∼ 2.5Jy). Morphologically it is a standard FRII-type (Fa-
naroff & Riley 1974), but because of its rather low total radio lumi-
nosity (logL1.4 GHz = 25.2 WHz−1) it has to be classified as a FRI/FRII
transient type (Owen & Ledlow 1994).
Here we report new high-frequency measurements of the radio
giant, carried out with the Effelsberg 100-m telescope. The λλ 6.3
and 2.8 cm observations are essentially free of Faraday effects and
hence allow us to directly map the intrinsic magnetic field structure
and polarization characteristics of the source. In addition, the high-
frequency maps (see Fig. 1) emphasize the most active parts of the
radio galaxy which are very important when studying particle age-
ing. The linear polarization maps reveal a significant increase of the
fractional polarization as well as a tangential magnetic field struc-
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ture in the region of the hot spots. Furthermore, the lobes show high
and almost equal fractional polarization, which is almost constant at
both frequencies. Integrating the Stokes Q and U maps yields a frac-
tional polarization of B0503-286, of ∼12 per cent, which is almost
twice the median value that comes from the B3-VLA sample of ra-
dio sources (Klein et al. 2003). The ratio of the lobe flux densities
is about unity at low as well as at high frequencies. The spectral
index α (S ∼ ν−α) of the northern and southern lobe is 1.14 and 1.05,
respectively. We do not detect any radio emission from the core of
B0503-286 at λ6.3 cm. However, we manage to measure its flux den-
sity at λ2.8 cm. The resulting spectral index of the core between λλ
21 cm and 2.8 cm is 0.34.
Table 1. High-frequency radio flux-densities of the total source and its
components.
λ Flux
[cm] [Jy]
Total N–lobe S–lobe Core
6.3 0.681± 0.038 0.346± 0.028 0.335± 0.026 -
2.8 0.369± 0.011 0.193± 0.008 0.170± 0.008 0.006± 0.002
3. X-RAY EMISSION AND INTERGALACTIC MEDIUM
We retrieved ROSAT PSPC observations toward the source
B0503-286 from the public ROSAT archive. The total exposure time
of the observation is 21,825 s. The photon events were binned into
the standard C, M and J ROSAT energy bands (for details see Kerp
et al. 2002). We classified an X-ray source as detected if the number
of net counts exceeded the 3σ threshold above the noise set by the
background level. We integrated the X-ray photons of each individ-
ual source within a circular area with a diameter equal to 1.′0 for each
individual energy band. From this total number of photons we sub-
tracted the contribution of the X-ray background (XRB) emission.
In total, we detected 27 significant X-ray sources within the bound-
aries of the radio giant. Their positions are marked in Fig. 2. as
circles. The circles with a cross mark X-ray sources which lack opti-
cal counterparts brighter than R = 19m and which might be physically
connected with the radio structure of the northern lobe. In addition,
we manage to detect X-ray emission from the host galaxy (which is
marked with an arrow in Fig. 2).
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Fig. 2. Positions of X-ray sources
marked as circles (for details, see the
text), superimposed on a gray-scale
optical image and contours of the 6.3
cm radio emission.
Contrary to the symme-
tries of the radio structure men-
tioned above, the overall (pro-
jected) high-frequency morphol-
ogy of B0503-286 is asymmetric
in terms of the core-lobe arm-
length ratio (∼2) and the lobe
morphology. The asymmetry of
the radio giant could be caused
by inhomogeneities in the ambi-
ent intergalactic medium, which
is supported by the distribution
of soft X-ray emission sources
that show a significant excess
in number density around the
northern lobe. In addition, it
seems that the brightest opti-
cally visible field galaxies tend to
concentrate near the position of
the host galaxy and in the vicin-
ity of the northern lobe.
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